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SPECIFICATION

[TITLE OF THE INVENTION] SAFETY DEVICE OF CAMERA

[ABSTRACT] (Amended)

[Object] The present invention provides a safety device , which

prevents the function of a camera from being obstructed by

foreign matter entered via film apertures at the time of opening

its back cover.

[Construction] The safety device comprises the following: a

rear group lens shifting mechanism 16, which enables a rear

group lens 2 to retract itself in the direction orthogonal to

an optical axis by driving a motor 15; a motor controlling circuit

means for controlling the drive of the motor; and a detecting

means for detecting displacement of a shifting member displacing

itself prior to rewinding, extraction, and loading of a film;
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wherein the inventive safety device enables the rear group lens

to automatically retract itself to a retracting position of

the photographic light path in response to a detection signal

from the detecting means as the technical main point of the

safety device.

[WHAT IS CLAIMED IS;]

[Claim 1] A safety device of a camera incorporating

photographic lenses fitted with a shutter between a front group

lens and a rear group lens; wherein said safety device

comprising

:

a rear group lens shifting means for enabling said rear

group lens to shift itself to a retracting position outside

the photographic light path via the driving of a motor;

a detecting means for detecting variations of situations

occurring prior to rewinding, or extraction, or loading of a

film; and

a motor controlling circuit means for controlling the

drive of a motor so as to enable said rear group lens to shift

itself to said retracting position upon receipt of a detection

signal from said detecting means.

[Claim 2] A safety device of a camera according to Claim 1,

wherein said photographic lenses comprising: a main lens (1)

of said front-group, which is capable of executing a photographic
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operation; and an auxiliary lens (2) of said rear-group, which

is capable of switching the focal distance from a short-range

focal point to a long-range focal point; wherein said main lens

(1) and said auxiliary lens (2) are driven by said motor ; wherein

when said auxiliary lens (2) has shifted itself to said

retracting position, said shutter (6) is intruded in the

direction^ approaching a film aperture (17) in conjunction with

said main lens (1)

.

[Claim 3] A safety device of a camera according to Claim 1

or 2, wherein said detecting means comprises a switch (SWi)

for detecting opening operation of the back cover (27) of said

camera

.

[Claim 4] A safety device of a camera incorporating a

photographic lens unit fitted with a shutter between a

front-group lens and a rear group lens; wherein said safety

device comprising

:

a rear group lens shifting means for enabling said rear

group lens to shift itself from an inserting position inside

a photographic light path to a retracting position outside said

photographic light path by driving the motor;

an operating means, which outputs a retracting signal

whenever an operation is executed so as to position said rear

group lens at said retracting position and also outputs an
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inserting signal whenever an operation is executed so as to

position the rear group lens at the inserting position;

a detecting means, which detects variations of situations

occurring in a period from the completion of photographic

operations via the whole film up to the opening of the back

cover and then outputs a back-cover opening signal;

a position detecting means, which outputs a retracting

position signal whenever the rear group lens is present at the

retracting position, also outputs a non-retracting position

signal whenever the rear group lens is not present at the

retracting position, and further outputs an inserting position

signal whenever the rear group lens is present at the inserting

position, and also outputs a non-inserting position signal

whenever the rear group lens is not present at the inserting

position;

a motor controlling circuit means, which, upon receipt

of at least either of the retracting signal and a back-cover

opening signal in conjunction with the non-retracting position

signal, controls the drive of the motor so as to shift the rear

group lens to the retracting position, and further controls

the drive of the motor so as to shift the rear group lens to

the inserting position whenever receiving the inserting signal

and the non-inserting position signal and whenever failing to
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receive the back-cover opening signal;

and a means for disabling a shutter releasing operation,

wherein the disabling effect can be realized only after jointly

receiving the retracting signal and the retracting position

signal or only after jointly receiving the inserting signal

and the inserting position signal.

[DETAILED DESCRIPTION OF THE INVENTION]

[0001]

[Field of the Art] The present invention relates to a safety

device for protecting lenses inside a dark chamber from foreign

matter entered via film aperture portions of a camera. In

particular, the present invention relates to a safety device

of a camera incorporating a photographic lens fitted with a

shutter between a front-group lens and a rear group lens.

[0002]

[Prior Art] In terms of a conventional camera incorporating

a photographic lens unit fitted with a shutter between a

front-group lens and a rear group lens, conventionally, the

front surface of the front-group lens is safely protected from

being soiled by deposition of dust and other foreign matter

by means of a lens barrier or the like . However, as no protecting

means has ever been provided for the rear surface of the rear

group lens, when the back cover of a camera is opened for loading
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a film, the rear surface of the rear group lens is exposed via

the film aperture of the camera. Therefore, dust, cutoff/ and

fragments of film enter into the camera. These impurities

easily adhere onto the lens surface and even damage the lenses

in an extreme case.

[0003] Not only in the case of a conventional photographic

lens unit fitted with a normal between shutter, but the above

cases also occur in the case of adding a rear-conversion lens

to a photographic lens unit fitted with a behind shutter or

also occur in the case of a so-called double-focus type camera

enabling amain lens to move forward in conjunction with a shutter

before inserting an auxiliary lens. Conventionally, no

countermeasure has ever been taken to protect inner devices

via the film aperture side.

[0004]

[Problems to be Solved by the Invention] The present invention

aims at providing a safety device, which is capable of solving

the above-cited defects thus far existing in any of the

conventional cameras without causing the proper function of

a camera to be obstructed by foreign matter entered via film

apertures when the back cover of the camera is open.

[0005]

[Means for Solving the Problems] To achieve the above object,
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the present invention provides a rear group lens shifting

mechanism for enabling a rear group lens to retract itself in

the direction orthogonal to an optical axis by driving a motor;

a motor controlling circuit means for controlling the driving

of said motor; and a detecting means for detecting displacement

of a shifting member displacing itself prior to the rewinding,

extraction, or loading of a film, and then, the rear group lens

is enabled to automatically retract itself to a predetermined

retracting positionofa photographic light path by the detection

signal detecting means, thus constituting a technical main

point

.

[0006]

[Embodiment] Next, referring to the accompanying drawings,

an embodiment of the present invention is described in detail

below. Fig . 1 is a cross -sectional view of a double- focus camera

leaving a fragmented portion of the upper surface thereof for

explanation of an embodiment of the present invention, and shows

the telescopic state that a photographic lens barrel is extruded

from a camera body. In Fig. 1, the photographic lens consists

of a main lens 1 belonging to the front group, which is capable

of photographing by itself across a short focal distance

(hereinafter, referred to as a wide angle mode) ; and an auxiliary

lens 2 belonging to the rear group, which is inserted into an
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optical axis of the main lens 1 when switching over to a long

focal distance mode (hereinafter, referred to as a telescopic

mode) . A main lens frame 3 for securing the main lens 1 is

fixed to a shutter base plate 5 secured to a base plate 4. A

shutter unit 6 concurrently with a diaphragm is disposed between

the base plate 4 and the shutter base plate 5. A lens barrier

device 7 is disposed in front of the main lens 1 . A photographic

lens barrel 8 is secured to the front side of the base plate

4 by means of covering the external periphery of the main lens

frame 3, the shutter base plate 5, and the lens barrier device

7.

[0007] On the back side of base plate 4, an auxiliary lens

frame 9 for retaining the auxiliary lens 2 is rotatably held

at the periphery of a supporting shaft 10. Further, as shown

in Fig. 2, a driving motor 15 is fixed so as to cause a gear

12 integrated with a feed nut 12 engaged with a feed screw shaft

11 extended in the optical axis direction to be rotated via

a bevel gear 14, thereby arrangement is made so that the base

plate 4 can be shifted by rotation of the driving motor along

the optical axis. Further, the above auxiliary lens frame 9

is driven by the driving motor 15 via an array of reduction

gears 16. And, when the photographic lens barrel 8 has been

set to a wide angle position shown in Fig. 3 from a telescopic
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position shown in Fig. 1 in conjunction with the base plate

4, the auxiliary lens frame 9 is shifted to a retracting position

shown via a broken line outside the photographic light path

from an inserting position shown in Fig . 2, in which the auxiliary

lens frame 9 coincides with the auxiliary lens 2 with the optical

axis of the main lens 1 by a solid line.

[0008] Aprojected wall 21 accommodating themovable base plate

4 and the photographic lens barrel 8 is disposed in front of

a camera main body 20 integrally having a film aperture 17,

a film loading chamber 18, and a film rewinding chamber 19.

The camera main body 20 and the projected wall 21 are covered

with an external cover 22. Further, as shown in Fig. 1, a focal

distance switching operation member 23 and a shutter release

button 24 are disposed on the upper surface of the external

cover 22. Between the camera main body 20 and the base plate

4, electrical devices including the driving motor 15 and a

shutter controlling unit 25 are respectively disposed on the

base plate 4 and a flexible circuit board 26 for electrically

connecting the electrical devices of the camera side for

controlling these . Further, a projected member 28 is disposed

on the inner surface of the back cover 27 of the camera so as

to open and close a back cover switch SWi set to the camera

main body 20 . The back cover switch SWi constitutes a detecting
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means for detecting whether the back cover 27 is at the open

position or at the closed position . Further, another projected

wall 29 is disposed at the periphery of the front side of the

film aperture 17 of the camera main body 20. It is arranged

so that the base plate 4 can be intruded up to a position close

to the front edge 29a of the projected wall 29 at the wide angle

position. Accordingly, the auxiliary lens 2, an array of

reduction gears 16, and the driving motor 15, respectively set

to the back-side surface of the base plate 4 are no longer visible

via the film aperture 17 . Further, the above mechanism prevents

dust and impurities from entering the inner parts causing the

auxiliary lens 2 to be clouded or causing its operation with

the gear array 16 to be obstructed. In particular, as the

auxiliary lens 2 retracts itself from the front side of the

film aperture 17, there is no fear that the auxiliary lens 2

incurs damage by foreign matter entered via the film aperture,

thus making it possible to secure safety.

[0009] The rear surface of the main lens 1 belonging to the

front group is covered with the shutter 6, therefore, there

is no fear of causing dust or foreign matter to adhere onto

the rear surface of the main lens 1, thus providing safety

protection. Fig. 4 exemplifies a schematic block diagram of

a circuit for controlling the driving motor 15 of the camera
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according to an embodiment shown in Fig. 1 . Although not shown

in Fig. 1, the camera is provided with an object luminance

detecting device 40 and an automatic distance detecting device

50 . A shutter controlling device 23 for controlling the driving

of the shutter 6 concurrently with a diaphragm and a motor

controlling circuit 60 for controlling rotation of the drive

motor 15 are respectively arranged to operate themselves in

conformity with instructions of a microprocessor (CPU) 30 that

actuates own operation in response to the actuation of a power

supply switch SW 0 in conjunction with operations of the object

luminance detecting device 40 and the automatic distance

detecting device 50. When the shutter release button 24 shown

in Fig. 1 is depressed by half depth, a shutter-release switch

SW 3 is closed so as to transmit the existing release data to

the CPU 30 . In response, by actuating operation of the automatic

distance detecting device, the CPU 30 detects actual distance

from an object, and then, based on the detection signal, the

CPU 30 actuates the driving motor via the motor controlling

circuit 60, then, adjusts the distance by shifting the base

plate 4 in response to the distance from the object.

Simultaneously, based on the detection signal from the object

luminance detecting device 40 that receives light reflected

from the object, the CPU 30 calculates a proper stop (F) value
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and a proper shutter speed value, and then stores these

calculated values in the memory. Next, simultaneous with a

full depression of the shutter release button 24, the shutter

6 is released. In response, the shutter controlling device

23 causes the CPU 30 to open and close the shutter 6 in accordance

with the combination of the stop (F) value and the shutter speed

value stored in the memory, thus terminating an exposure . After

terminating the exposure, in conformity with a predetermined

sequence, the CPU 30 transmits a controlling signal to the motor

controlling circuit 60, thereby reversing the rotation of the

driving motor 15 so as to enable the photographic lens barrel

8 to return to the reset position in conjunction with the base

plate 4. When the photographic lens barrel 8 has returned to

the reset position, the CPU 30 receives a reset data from a

reset switch SW 5 linked with a reset base plate 4, and then

causes the driving motor 15 to stop own rotation.

[0010] On the other hand, when the symbol "T" of the focal

distance switching operation member 23 shown in Fig. 1 has been

switched over to "W, " based on the switching data from a T/W

switching switch SW 2 linked with the focal distance switching

operation member 23, as shown in Fig. 3, the CPU drives the

rotation of the driving motor 15 so as to cause the photographic

lens barrel 8 to be intruded from a telescopic position to a

-12-



wide angle position in conjunction with the base plate 4.

Simultaneously, as shown in Fig. 3, the auxiliary lens frame

9 shifts itself from the inserting position shown in Fig. 1

to a retracting position further outside than the projected

wall 29 disposed in front of the film aperture 17, thereby

enabling only the main lens 1 to be subject to a switching over

to a short-focus lens among photographing lens. Next, when

the base plate 4 has shifted itself from the telescopic position

to a wide angle position, in linkage with movement of the base

plate 4, the CPU 30 receives positional information from a lens

position detecting switch SW 4 of a lens position detecting device

such as an encoder (not shown) , which detects whether the

photographic lens barrel 8 accommodating photographing lens

unit is presently disposed at the telescopic position or at

the wide angle position.

[0011] Fig. 5 is a flowchart for controlling lens arrangement

executedby the CPU 30 . In response to signals switching between

the back cover switch SWi, the T/W mode switching switch SW 2 ,

or the shutter release switch SW3 , the CPU 30 actuates own

operation. First, the CPU 30 judges whether the back cover

27 is closed or not (step 101 ) . This judgment is executed based

on the back cover opening and closing information from the back

cover switch SW 2 . If the judged result were NO in step 101,
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in other words, when the back cover 27 remains open, the CPU

30 judges whether the lens position is disposed at the wide

angle side reset position together with the base plate 4 or

not (step 102) . In this case, the lens positional information

is judged based on the information from the T/W position

detecting switch SW 4 and the reset switch SW5 linked with the

base plate 4 . If the lenses were not disposed at the wide angle

side reset position, in other words, if the judged result were

NO in step 102, the lenses are intruded together with the base

plate 4 (step 103) . When the lenses have arrived at the wide

angle side reset position, standby mode remains until the back

cover 27 is closed (step 105) . If the judgment in step 102

were YES, in other words, even when the lenses are disposed

at the wide angle side set position, standby mode still remains

until the back cover 27 is closed (step 104)

.

[0012] If the CPU 30 judges in step 101 or step 104 that the

back cover 27 is closed, in other words, if the judged result

were YES, based on the information from the T/W switching switch

SW 2 linked with the focal distance switching operation member

23, then, the CPU 30 judges whether the telescopic mode (T)

has been selected or not (step 105) . If the judged result were

NO, in other words, when the wide angle mode (W) has been selected,

based on the information from the lens position detecting switch
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SW2 , the CPU 30 judges whether the lenses are actually disposed

at the wide angle side reset position or not (step 106) . If

the judged result were YES, in other words, when the lenses

are disposed at the wide angle side reset position, operating

mode shifts to step 110. If the lenses were disposed at the

telescopic position, the lenses are intruded (step 107) . When

the lenses have just arrived at the reset position, operating

mode shifts to step 110.

[0013] On the other hand, if the judged result were YES in

step 105, in other words, when the T/W switching member 23 has

been set to the telescopic position (T) , based on the information

from the lens position detecting switch SW 2 , the CPU 30 judges

whether the lenses have been disposed at the telescopic mode

reset position or not (step 108) . If the judged result were

NO, in other words, when the lenses have been disposed at the

wide angle side reset position, the lenses are extruded forward

(step 109) . When the lenses have just arrived at the telescopic

reset position, operating mode proceeds to the next step 110.

[0014] If the judged result were YES in step 108, in other

words, when the CPU 30 judges that the lenses are disposed at

the telescopic mode reset position, it is judged whether the

shutter release switch SW 3 linked with the shutter release button

24 has been turned ON or not (step 110) . When the shutter release
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switch SW 3 has been turned ON, based on the detection signal

from the automatic distance detecting device 50, the CPU 30

executes an automatic focus adjusting operation (step 111)

.

Further, based on the detection signal from the luminance

detecting device (40) that receives light reflected from an

object, the CPU 30 calculates a proper stop (F) value and a

proper shutter speed value, and then automatically sets a proper

exposure value (step 112) . Next, in accordance with the

continued sequence, the CPU 30 executes an operation for

implementing a shooting (step 116) . After completing the

required shooting, in response to the shooting completed signal

,

the CPU 30 stops its own operation.

[0015] In the above embodiment, it is arranged so that, based

on the information from the back cover switch SWi that detects

movement of the back cover being opened prior to the changing

or loading of a film, the main lens 1 and the auxiliary lens

2 are respectively subject to a shifting movement. However,

the method of driving the main lens 1 and the auxiliary lens

2 is not solely based on the information from various switches

directly linked with the opening and closing of the back cover.

For example, it is provided that the switching means for

detecting the movement of the displaceable member prior to

rewinding of the film, for example, the switch for detecting
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the tensile force variation of the film in the case of the press

operation of the rewinding button and the termination of the

film winding, and the switch being linked with the displaceable

member prior to extraction or loading of the film, for example,

the sliding movement of the rewinding knob that releases a union

between a film cartridge shaft and a rewinding shaft in the

axial direction, and therefore, it may be arranged that the

auxiliary lens is automatically sheltered, and simultaneously

the main lens is inserted into the submerging position by the

signal from the switch.

[0016] In the above embodiment, it is arranged so that the

automatic retracting of the auxiliary lens is released by closing

operation of the back cover. However, it is alternatively

practicable to have the auxiliary lens released from the

automatic retracting position in response to a detection signal

from a switch detecting locking operation executed by the back

cover locking device, rapid winding of a film without shooting

operation, and also detecting depressing operation against the

rapid winding button. Note that the above embodiment is based

on the arrangement by causing the auxiliary lens 2 to be driven

in conjunction with the main lens via an identical motor in

the double focus type camera. In the case of such a camera

provided with a photographing lens providing a shutter between

-17-



the front group lens and the rear group lens, it is also

practicable to cause only the rear groups to retract itself.

[0017]

[Effects of the Invention] As described above, according to

the present invention, at least when the back cover remains

open, the auxiliary lens ( rear group lens ) retracts itself from

the front surface of the film aperture, whereas the back surface

of the main lens (front group lens) is covered by the shutter.

Accordingly, it is possible to safely protect photographing

lenses frombeing soiledby dust andother foreign matter entered

via film apertures. Further, as shown in the above embodiment,

when applying the inventive safety device to a double focus

type camera, simultaneously with a retracting movement of the

rear group lens, the lens shifting mechanism approaches the

outside portion of the film aperture in conjunction with the

front group lens to cause the front surface of the film aperture

to be covered by the shutter portion, and thus, there is no

fear of causing dust and foreign matter entered via the film

aperture to directly adhere to the lens shifting mechanism.

Accordingly, it is possible to eliminate the causes of generating

malfunction or . failure in the operation of the lens shifting

mechanism.

[BRIEF DESCRIPTION OF THE DRAWINGS]
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[Fig. 1] is a cross-sectional view of a double-focus type camera

showing an embodiment of the present invention;

[Fig. 2] is a perspective view of the lens driving mechanism

according to the embodiment shown in Fig. 1;

[Fig. 3] is a cross-sectional view for demonstrating the

condition when the back cover of the camera according to the

embodiment shown in Fig. 1 remains open;

[Fig. 4] is a controlling circuit diagram for controlling

operation of the camera shown in Fig. 1; and

[Fig. 5] is a flowchart for explanation of the controlling

operation of the microprocessor (CPU) shown in Fig. 4.

[Description of Symbols of Main Components]

1: Main lens (front group lens)

2: Auxiliary lens (rear group lens)

3: Main lens frame

4: Base plate

6: Shutter

8: Mirror cylinder incorporating photographing lenses

11 to 13: Base plate shifting mechanism

15: Motor

16: Array of reduction gears

(Rear group lens shifting mechanism)

23: Focal distance switching operation member
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27: Back cover (Displaceable member)

30, 60: Motor controlling circuit means

SWi : Back cover switch (Detecting means)

-20-



Fig. 4

25: Shutter controlling device

40: Luminance detecting device

50: Automatic distance detecting device

60: Motor controlling circuit

Fig. 5
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101: Back cover closed?

102: Lens position at W?
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104: Back cover closed?

105: T/W switching member at T mode?

106: Lens position at W?
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108: Lens position at T?

109: Extrudes the lens

110: Release switch ON?

111: Adjusts AUTO focus

112: Sets an exposure value

113: Shooting
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